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Experimental setupEarthworms and forest floors

As the direct interface between atmosphere and 

mineral soil, the forest floor can be vulnerable to 

alterations due to climate change or forest 

management. It can represent a crucial organic 

matter (OM) pool, which can serve as an important 

source for soil OM formation via bioturbation or 

leaching within forests. 

While earthworms may enhance OM mineralization 

via increased microbial activity, they may 

simultaneously elevate OM stabilization in 

aggregates as particulate or mineral-associated OM.

In this study, we will test this potentially opposing 

impact of earthworms on OM dynamics in beech (F. 

sylvatica L.) forests on limestone. 

Methods

• Soils, forest floor and earthworms sampled from 

two sites with different mull-type forest floors in 

the Swiss Jura Mountains

• Incubation of beech litter (300 g m-2) with 

combination of local species for one year 

(Lumbricus terrestris L., Octolasion cyaneum S.) at 

16 °C 

• Respiration measurements of 13CO2 (weekly to bi-

weekly)

• Leaching and subsequent dissolved OM (DOM) 

collection after artificial rain events every month 

(DO13C, DO15N, 2H2O) 

• First harvest of 1/3 of the mesocosms after four 

months, final harvest after approx. 12 months

• Fractionation of harvested forest floor and 

mineral soil into density fractions 

The role of earthworms in organic matter cycling in forest floors of temperate forests

Results:

• Litter-derived C loss via heterotrophic respiration in O. cyaneum or no-worm treatments converged (LAE) or surpassed (WES) the L. terrestris containing treatments (Fig. 1) 

• Worm species alter the soil matrix differently: As expected L. terrestris builds few permanent burrows but O. cyaneum mixes the mineral soil matrix thoroughly (Fig. 2)
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L. terrestris

O. cyaneum

No worms

Fig. 1: Cumulative litter-derived heterotrophic respiration derived from a two-pool mixing model for the first 33 weeks of the experiment for the 

sites WES (a) and LAE (b). Values are mean values per week interpolated between two consecutive measurements. Error bars depict standard 

errors (n=6) cumulated over weeks applying the error propagation law for addition. 

a) WES b) LAE

δ13C: ϭ333 ‰
δ15N: ϭ3Ϭ ‰
δ2H: ϭϴϳ ‰
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Fig. 2: Example horizontal slices from X-ray CT scans done on 

mesocosms before the first harvest after 4 months. All 

examples are approximately from the middle of the mineral 

soil column and from mesocosms of the site LAE.  
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